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TITLE OF THE INVENTION 

RESIN COATING METAL PLATES AND METHOD FOR MANUFACTURING THE 
SAME 



BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to resin coating metal 
plates excellent in abrasion resistance, processability , 
blackening resistance during processing, punchability , 
corrosion-resistance and paintabilities , particularly resin 
coating steel plates, and a method for producing such a 
resin coating metal plate, particularly, a resin coating 
steel plate. 

Description of the Related Art 

As metal plates used for purposes of household 
electric products or building materials, surface treated 
steel plates such as electrogalvanized steel plates, hot 
dipped zinc plated steel plates in addition to aluminum 
plates and stainless steel plates have been widely us^d. 
Among them, the zinc plated surface treated steel plates, 
which are subjected to the chromate treatment or phosphate 
treatment, have been heretofore widely used mainly for 
household electric products and for various members such as 
acoustic apparatuses, computer parts, bottom plates for an 
electronic range, and the like. However, the recent user's 
need for these surface treated steel plates becomes higher 
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and higher for the requirement of a variety of film 
performance . 

For example, in the case where the surface treated 
steel plates are used in a bare state, the corrosion 
resistance, earth properties, fingerprint resistance which 
not attracts attention even when a fingerprint is marked, 
chemical resistance for alkali, solvent and so on, 
contamination resistance, etc. are required. Further, in 
the case where they are subjected to press processing or 
punch processing, the lubrication properties, scratch 
resistance, deep drawing processability, mold abrasion 
resistance, punchability, blackening properties for 
processed sliding surfaces, oil resistance for quick dry 
oil, etc. are required. 

Further, in the case where the surface treated steel 
plates are shipped as the products in the form of a coil or 
sheet by steel plate makers, they are normally transported 
by trucks and the like. In the case of a coil, wears 
occur, and in the case of a sheet, steel plates which are 
placed one above the other within a package wear or 
scratches occur on the surface of the steel plate, bo£h 
cases resulting from vibrations during transportation. 
This scratch is a defect in which that portion becomes 
disclosed into black. Such a defect is called an abrasion, 
giving rise to a problem in that the value of the goods of 
the surface treated steel plates is so deteriorated that 
the users cannot use them as the goods. 



Such various needs cannot be responded by the 
conventional inorganic surface treated steel plates 
subjected to the chromate treatment or phosphate treatment. 
In view of this, many resin coated steel plates formed with 
an organic resin film as noted below have been recently 
proposed. 

For example, first, Japanese Patent. Application Laid- 
Open No. 62-50480 publication discloses a zinc plated steel 
plate obtained by subjecting a zinc plated steel plate to 
chromate treatment, and thereafter forming an organic film 
comprising a carboxylated polyolef in resin and an epoxy 
resin and containing a colloidal silica thereon to thereby 
improve the corrosion resistance, paintabilities , solvent 
resistance, alkali resistance and fingerprint resistance. 
Secondly, Japanese Patent Application Laid-Open No. 64- 
73083 publication discloses a surface treated steel plate 
obtained by adding a polymer izable ethylene unsaturated 
compound to dispersion liquid of an ethylene -a, (3- 

unsaturated carboxylic acid copolymer resin containing a 
colloidal sol to emulsion-polymerize them, after completion 
of polymerization to prepare a treated liquid crossli^iking 
the polymer, and coating the liquid on a zinc plated steel 
plate subjected to the chromate treatment thereby improving 
the adhesion properties , fingerprint resistance, coin- 
scratch resistance, corrosion resistance, and the like. 

Thirdly, Japanese Patent Publication No. 5-54823 
publication discloses a resin coated steel plate obtained 
by subjecting a zinc plated steel plate to the chromate 
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treatment, thereafter coating thereon a resin liquid a 
colloidal silica-contained ethylene-ethylene unsaturated 
carboxylic acid copolymer resin and an organic material 
having an aziridinyl group, and drying them to form a 
crosslinking film to thereby the paintabilities , corrosion 
resistance, chemical resistance and scratch resistance. 

Fourthly, Japanese Patent Application Laid-Open No. 6- 
246229 publication discloses an organic composite coated 
steel plate obtained by applying a chromate treatment to a 
zinc plated steel plate, and forming thereon a resin film 
comprising an ethylene ionomer resin with 60 to 80% of a 
carboxylic group neutralized by sodium ion using an 
ethylene and an a, {3-ethylene unsaturated carboxylic acid 

as main constituents to thereby improve the blackening 
resistance while maintaining excellent corrosion 
resistance. 

Furthermore, fifthly, Japanese Patent Publication No. 
5-13829 publication discloses a resin coated steel plate 
obtained by forming a resin film containing fluorine 
particles and silica particle using an acrylated epoxy 
resin as a main constituent on a zinc plated steel plate to 
obtain the resin coated steel plate excellent in press 
moldability . 

The above -described first to third prior arts have 
achieved an improvement to some extent in respect of the 
performance such as the corrosion resistance, 
paintabilities, fingerprint resistance, and the like 
demanded by the users in a bare state use. Also in respect 



of the scratch resistance caused by the user's handling, 
the effect to some extent can be considered. However, 
since these resin coated steel plates are poor in hardness 
and lubrication properties of the film, there has not yet 
been solved a problem in that in press process, 
particularly, bending process and deep drawing process, the 
resin film is peeled off from the steel plate due to the 
sliding between the resin coated steel plate and the mold, 
and that the plated layer is peeled off to produce a 
blackened material which is adhered to the product or 
accumulated on the mold. Similarly, with respect to the 
abrasion resistance, it is difficult to prevent an 
occurrence of scratches between the steel plates caused by 
vibration under the extreme pressure. 

In the fourth prior art, the ethylene resin having a 
carboxyl group is neutralized by ion sodium for 
ionomerization whereby to create a barrier effect of the 
resin film, thus enhancing the blackening phenomenon of the 
zinc plating under the environment of corrosion, that is, 
the blackening resistance without deteriorating the 
corrosion resistance. Further, it is presumed that the 
scratch resistance of the film surface can be somewhat 
improved by the ionomerization of the resin constituent in 
the resin film. However, the blackening resistance and 
abrasion resistance during the press process are not yet 
improved . 

The fifth prior art relates to the technology in 
respect of the lubricated steel plate for the purpose of 



enhancing the press processability , which can expect the 
material effect to suppress the occurrence of a blackening 
material and abrasion during the press process. However, 
the surface of the fluorine resin particles used as a 
lubricant is inactive and is difficult to chemically bond 
with the interior or surface of the rein film. Therefore, 
there poses a problem in the film adhesion (paintabilities ) 
when a coating is applied to the surface to be treated by 
means of an electrolytic deposition coating, a powder 
coating or the like. Further, in the case where wax 
particles are used as a lubricant, when a heating 
temperature thereof is high when a resin film is coated and 
dried, the wax particles in the resin film become softened 
to rise to the film surface and become solidified, 
resulting in deterioration of the paintabilities and 
corrosion resistance. Accordingly, a drying and film- 
making temperature of a resin film is limited to a point 
below a softening point, thus giving rise to a problem in 
that a sufficient film strength cannot be obtained. 

SUMMARY OF THE INVENTION 

The present invention has been accomplished in order 
to solve the problems as mentioned above with respect to 
the conventional resin coated metal plate, particularly, 
the resin coated steel plate. It is an object of the 
present invention to provide a resin coated metal plate, 
particularly, a resin coated steel plate, which not only 
has an abrasion resistance but also has an excellent 



lubrication properties, scratch resistance, punchability, 
press processability and punchability such as a blackening 
resistance during process, corrosion resistance, 
paintabilities, earth properties, etc. and in addition, 
well balanced properties as noted above, and a method for 
manufacturing such a resin coated metal plate, 
particularly, a resin coated steel plate.. 

According to the present invention, there is provided 
a resin coated metal plate characterized in that a resin 
film in coating weight in the range of 0.2 to 2.5 g/m^ on 
the basis of dry weight is formed on a surface of a metal 
plate, said resin film containing 5 to 3 0 weight % of 
silica particles, 0.5 to 20 weight % of spherical 
polyethylene wax particles and 1 to 2 0 weight % of an 
organic compound having an aziridinyl group in solid 
portions, mainly comprising a polyolefin copolymer resin 
emulsion associated between molecules by an ion cluster. 

According to the present invention, there is further 
provided a method for manufacturing a resin coated metal 
plate comprising: coating on a surface of a metal plate an 
aqueous resin coating containing 5 to 30 weight % of silica 
particles, 0.5 to 20 weight % of spherical polyethylene wax 
particles and 1 to 20 weight % of an organic compound 
having an aziridinyl group in solid portions, mainly 
comprising a polyolefin copolymer resin emulsion associated 
between molecules by an ion cluster, heating the metal 
plate, drying the coating, and forming a resin film in 



coating weight of 0.2 to 2.5 g/m 2 on the surface of the 
metal plate . 

In the following, the present invention will be 
described by way of a steel plate typically as a metal 
plate. 

In the present invention, a polyolefin copolymer resin 
emulsion associated between molecules by an ion cluster is 
used as a resin constituent in a resin coating. The 
polyolefin copolymer resin used here is preferably a 
polyolefin copolymer resin in which an olefin-ethylene 
unsaturated carboxylic copolymer resin that contains an 
ethylene unsaturated carboxylic constituent in the range of 
1 to 40 weight % and that may contain a (meth) acrylate 
ester constituent is ionomerized and crosslinked by a 
crosslinking agent to provide a high molecular weight. 

The above -described polyolefin copolymer resin 
emulsion associated between molecules by an ion cluster can 
be obtained through a first step of preparing a polyolefin 
copolymer having a carboxyl group, a second step of 
ionomerizing the thus obtained olefin copolymer, and a 
third step of forming the thus obtained ionomer resin *into 
a high molecular weight. 

To the polyolefin copolymer resin emulsion associated 
between molecules by an ion cluster thus obtain are added a 
predetermined amount of silica particles, spherical 
polyethylene wax particles and an organic compound having 
an aziridinyl group to provide an aqueous resin coating. 
According to the present invention, this aqueous resin 



coating is coated on the surface of the metal plate, the 
metal plate is heated to a predetermined plate temperature 
and the coating is dried to form a resin film, thereby 
obtaining a resin coated steel plate having not only an 
abrasion resistance but also having the well balanced film 
performance such as processability , blackening resistance 
during process, punchability , corrosion resistance, 
paintabilities and the like. 

First, in the preparation of a polyolefin copolymer 
resin emulsion associated between molecules by an ion 
cluster, the first step, which is the step of preparing a 
copolymer, will be explained. A monomer mixture comprising 
an olefin as a first monomer, 1 to 40 weight % of ethylene 
unsaturated carboxylic acid as a second monomer and as 
necessary, a copolymer izable third monomer are 
copolymerized within an aqueous dispersion under the 
conditions of a temperature of 200 to 300°C and atmospheric 
pressure of 1000 to 2000 to prepare a polyolefin copolymer 
resin emulsion having a carboxyl group. 

As the ethylene unsaturated carboxylic acid, use is 
preferably made, for example, of (me th) acrylic acid, maleic 
acid, fumaric acid, itaconic acid, etc., more preferably, 
(meth) acrylic acid. Among them, (meth) acrylic acid is 
preferably used. As the olefin, use is preferably made, 
normally, an aromatic vinyl compound such as styrene or an 
aliphatic oc-olefin such as ethylene and propylene. 

Accordingly, preferable olefin copolymer resins used in the 
present invention may include, for example, an ethylene- 
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(meth) acrylic copolymer resin, a styrene- (meth) acrylic 
copolymer resin, an ethylene-s tyrene (meth) acrylic 
copolymer resin, etc. 

In the present invention, in addition to the above- 
described first and second monomers, there can be used, as 
necessary, as a third monomer, for example, one or two or 
more of, (meth) acrylic ester such as (meth) acrylic ethyl, 

(meth) acrylic methyl, (meth) acrylic propyl, a styrene 
monomer such as styrene, vinyl toluene and chloros tyrene, 

(meth) acrylic hydroxyalkyl such as acrylic hydroxyethyl and 

(meth) acrylic hydroxypropyl , N-substitution 

(meth) acrylamide such as N-methylol (meth)acryl amide, 
epoxy group containing (meth) acrylic ester such as 

(meth) acrylic glycidyl, and (meth) acrylonitrile . 

In such a polyolefin copolymer resin, when the 
ethylene unsaturated carboxylic constituent is more than 40 
weight %, even if the polyolefin copolymer resin emulsion 
associated between molecules by an ion cluster later 
obtained through the emulsifying ionomer step and the high 
molecular weight forming step is used as a film forming 
material, the resin coated steel plate obtained is nob 
sufficient in corrosion resistance. On the other hand, in 
the polyolefin copolymer resin, when the ethylene 
unsaturated carboxylic constituent is less than 1 weight %, 
it is difficult to render the obtained polyolefin copolymer 
resin aqueous or water dispersion, which is not suitable 
for use with the method of the present invention. 
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As the aqueous dispersion, water or a mixture of water 
and a hydrophilic organic solvent is used. As the 
hydrophilic organic solvent, use is made, for example, of 
low aliphatic alcohol such as methanol, ethanol and n- 
propanol, glycol ether such as ethylene glycol methylether, 
glycol ester such as ethylene glycol acetate, ether such as 
tetrahydrof uran and dioxane, dimethyl formamide, diacetone 
alcohol, etc. 

The polyolefin copolymer resin obtained by the first 
step is then subjected to emulsifying ionomerization . This 
emulsifying ionomerization is normally carried out using a 
suitable cation and as necessary ammonium water under the 
conditions of a temperature of 80 to 3 00° and atmospheric 
pressure of 1 to 20. In the ionomerization under pressure, 
it is preferable to use amine in combination in view of 
emulsif ication and resin performance. 

As the cation, a metal ion is preferable. For 
example, particularly, ions such as lithium, potassium, 
magnesium, zinc, sodium, calcium, iron, and aluminum are 
preferably used. 

In order to form a well balanced resin film having an 
abrasion resistance as well processability , blackening 
resistance during process, punchability , corrosion 
resistance and paintabilities on the surface of a steel 
plate in accordance with the present invention, it is 
necessary to partly crosslink a resin constituent in the 
resin coating to provide a high molecular weight. 



-12- 



It is therefore possible, in accordance with the 
present invention, to further partly crosslink the 
ionomerized resin by a crosslinking agent to thereby obtain 
an olefin copolymer resin associated between molecules by 
an ion cluster. Here, the crosslinking agent is not 
particularly limited but suitable crosslinking agents can 
be used if they can make use a carboxyl group of resins for 
crosslinking. Accordingly, the crosslinking agents 
include, for example, a methylol compound, an amine 
compound, an epoxy compound, a titanium compound and the 
like. The crosslinking reaction is normally preferably 
carried out under the conditions of a temperature of 3 0 to 
200°C and pressure from normal pressure to 2 0 atmospheric 
pressure. 

The resin coated steel plate according to the present 
invention can be obtained by coating on a metal plate an 
aqueous resin coating containing 5 to 3 0 weight % of silica 
particles, 0.5 to 20 weight % of spherical polyethylene wax 
particles and 1 to 20 weight % of an organic compound 
having an aziridinyl group in solid portions, mainly 
comprising a polyolefin copolymer resin emulsion associated 
between molecules by an ion cluster thus obtained, heating 
the metal plate to a predetermined temperature, drying the 
coating, and forming a resin film in the range of 0.2 to 
2.5 g/m 2 of a weight of the resin film after dried on the 
surface of the metal plate. 

The aqueous resin coating used in the present 
invention contains an organic compound having an aziridinyl 



group in the range of 1 to 2 0 weight % in solid portions as 
described, and when the resin coating is coated on the 
steel plate and heated and dried, an olefin copolymer resin 
associated between molecules by an ion cluster which is a 
resin constituent is crosslinked by the organic compound 
having an aziridinyl group to form a resin film having a 
high crosslinking density. The thus obtained resin film 
has the materially improved hardness, high toughness and 
heat resistance. 

The organic compounds having an aziridinyl group used 
in the present invention include, for example, 
trimethylolpropanetris (f3-aziridinylpropionate) represented 
by the following formula: 



tris-2 , 4, 6- ( 1-aziridinyl) -1, 3 , 5-triazin represented by the 
following formula: 



CH 3 CH 2 - C -CH 2 -OCOCH 2 CH 2 -N 





and 



tris [1- (2 -methyl) aziridinyl ]phosphinic oxide represented by 



the following formula: 
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CH 3 ^N-P-N^CH 3 




O 



The organic compound having an aziridinyl group as 
described above is as shown by the following formula: 



and has the effects such that the compound is crosslinking- 



materially enhance the hardness, high toughness and heat 
resistance of the obtained resin film so as to suppress the 
shock caused by sliding with a mold applied when the resin 
coated steel plate of the present invention is subjected to 
press process and punching process, and the softening of 
the resin film caused by heat generation of the mold. 
Further, the corrosion resistance and chemical resistance 
can be also enhanced. 

In the resin coating used in the present invention, 
the amount of the organic compound having an aziridinyl 
group is less than 1 weight % in solid portions in the 
coating, not only the crosslinking reaction with the 
carboxyl group in the copolymer resin as mentioned above is 
insufficient but also the carboxyl group is reacted with 
ion sodium and ion potassium within an alkali compound used 



COPOLYMER 




+ COPOLYMER COO-CH 2 CH 2 -NH-R-N~ 



COOH 



reacted with a copolymer resin having a carboxyl group to 
form a resin film having a high crosslinking density to 



in the degreasing step after the press process or punching 
process to render the film hydrophilic and materially 
deteriorate the corrosion resistance and paintabilities 
thereof. On the other hand, when the amount of the organic 
compound exceeds 20 weight %, the crosslinking density of 
the film excessively increases and the hardness of the film 
excessively rises, as a consequence of which the film 
cannot well follow the process deformation caused by the 
press process or the like so that cracks or the like occur 
to deteriorate the corrosion resistance and paintabilities. 
Particularly, in the present invention, it is preferred 
that the amount of the organic compound having an 
aziridinyl group in the resin coating is in the range of 5 
to 10 weight % in solid portions. 

The resin coating used in the present invention 
contains silica particles in the range of 5 to 3 0 weight % 
in solid portions. The silica particles are effective to 
impart excellent corrosion resistance and paintabilities to 
the resin film obtained, to further improve the hardness of 
the resin film, and to control the occurrence of abrasion 
caused by vibration during transportation, scratches given 
to the film during process, occurrence of blackening 
phenomenon and the like. However, when in the resin 
coating, the amount of silica particles is less than 5 
weight % in solid portions, the enhancement of corrosion 
resistance and paintabilities of the resin film obtained is 
insufficient, and sufficient hardness of the film cannot be 
obtained. Therefore, it is not possible to control the 
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abrasion resistance, and the occurrence of scratches to the 
film during process and blackening phenomenon. On the 
other hand, when the amount exceeds 30 weight %, the 
hardness of the resin film remarkably enhances but the 
proportion of silica particles occupied by the resin film 
excessively increases to deteriorate the film forming 
properties of the resin film to produce cracks in the film, 
deteriorating the corrosion resistance. 

Further, the silica particles functions as an abrasion 
increasing agent to increase the frictional coefficient of 
the film, to lower the lubrication properties, to generate 
an abrasion of the mold during process, and to quicken the 
service life of the mold. Particularly, the amount of 
silica particles in the resin coating is preferably in the 
range of 5 to 20 weight % in solid portions. 

In order to maximize the effect of the silica 
particles as described above, the silica particles are 
preferable to have a particle diameter in the range of 1 to 
200 ran. The smaller the particle diameter of the silica 
particle, the more the corrosion resistance of the film 
increases. The effect of the silica particles makes t?he 
resin film dense and excellent adhesion and further 
enhances the corrosion resistance of the resin film. From 
a viewpoint of such fact, the silica particles are better 
in their smaller particle diameter. However, even if 
extremely fine particles are used, the above-described 
effect is not particularly strengthened correspondingly. 
So, in the present invention, the silica particles will 



normally suffice to have 1 nm or more of the particle 
diameter. On the other hand, as the particle diameter of 
the silica particles becomes larger, for example, silica 
particles having 40 to 200 run of a particle diameter which 
are known as chain-like silica particles are used, whereby 
the paintabilities of the resin film are materially 
enhanced. However, if the particle diameter exceeds 200 
ran, the surface of the resin becomes coarse, so that a fine 
resin film cannot be formed. Further, the silica particles 
functions as an abrasion increasing agent, leading to a 
deterioration of processability . Particularly, in the 
present invention, in case of attaching importance to the 
corrosion resistance, for example, according to the 
performance of the film demanded, the particle diameter of 
the silica particles is preferably in the range of 4 to 2 0 
nm. In case of attaching importance to the paintabilities, 
it is preferably in the range of 40 to 200 nm. 

Such silica particles are normally known as colloidal 
silica. In the present invention, commercially available 
products, for example, such as SNOWTEX XS, SS, 40, N, UP 
(manufactured by NISSAN CHEMICAL INDUSTRIES LTD.) canie 
suitably used. 

The resin coating used in the present invention 
further contains spherical polyethylene wax particles in 
the range of 0.5 to 20 weight % in solid portions. This 
spherical polyethylene wax particles are effective to 
enhance the lubrication properties of the resin film 
obtained to enhance the abrasion resistance and the scratch 



-18- 



resistance. This further enhances the deep drawing 
properties, punchability and mold abrasion properties 
necessary when the press process and punching process take 
place and the blackening resistance of the sliding surface 
5 during process to impart excellent processability . 

However, in the resin coating, when the amount of the 
spherical polyethylene wax particles is less than 0.5 
weight %, the lubrication properties of the resin film 
obtained is insufficient, failing to obtain the enhancement 

10 of the abrasion resistance and the scratch resistance, and 

the satisfactory processability. On the other hand, when 
the amount exceeds 20 weight %, the resin film obtained has 
sufficient lubrication properties but the coated film 
adhesion is poor when the electrolytic deposition coating, 

15 powder coating or coating by way of silk printing is 

applied. One of the causes is that when a resin coating is 
coated, baked and dried, wax becomes softened and liquefied 
and becomes thickened in an interface between the resin 
film and the paint to deteriorate the adhesion of the 

20 paint. Particularly, in the present invention, the amount 

of the spherical polyethylene wax particles in the resdn 
coating is preferably in the range of 1 to 10 weight % in 
solid portions. 

In order to maximize the effect of the spherical 

25 polyethylene wax particles as described above, the wax 

particles are preferably to have the particle diameter in 
the range of 0.1 to 3 [im. When the particle diameter of 
the wax particles is smaller than 1 [im, it is not possible 
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to obtain a resin film having excellent lubrication 
properties, and not possible to obtain the enhancement of 
punchability , mold abrasion resistance and deep drawing 
properties on the basis of not only the resin film but also 
the wax particles in the film. 

On the other hand, when the particle diameter of the 
wax particles exceeds 3 \m, it is difficult to uniformly 
disperse the wax particles in the resin coating, failing to 
uniformly disperse waxes in the rein film obtained to 
deteriorate the adhesion of the film to the steel plate. . 
Further, the adhesion of the film by way of the 
electrolytic deposition coating, powder coating and silk 
printing and the like. 

Particularly, in the present invention, the particle 
diameter of ..the spherical polyethylene wax particles in the 
resin coating is preferably in the range of 0.3 to 1.0 ^lm. 

In the present invention, a softening point of the 
spherical polyethylene wax particles is preferably in the 
range of 80 to 140°C. When the softening point is lower 
than 80°C, the wax particles become softened and liquefied, 
as a mold temperature rises, when the press process or . 
punching process takes place whereby in the sliding surface 
between the resin coated steel plate and the mold, a liquid 
run-out phenomenon occurs to lower the processability , 
generate the scratches or baking with the mold, and a 
blackened material is adhered to the sliding portion to 
materially deteriorate an external appearance of the 
product. On the other hand, when the softening point 
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exceeds 140°C / the lubrication properties of the wax 
particles is not sufficient so that the punchabili ty , mold 
abrasion resistance and deep drawing properties are not 
enhanced, failing to obtain excellent processability . 
5 In the present invention, as such spherical 

polyethylene wax particles, commercially available 
products, such as DIEJET E-17 (manufactured by GOO CHEMICAL 
LTD.), KUE-1, KUE-5 and KUE-8 (manufactured by SANYO KASEI 
INDUSTRIES LTD.), CHEMI PEARL W-100, CHEMI PEARL W-200, 

10 CHEMI PEARL W-3 00, CHEMI PEARL W-400, CHEMI PEARL W-500, 

CHEMI PEARL W-640, CHEMI PEARL W-700 (manufactured by MITSUI 
PETROLEUM CHEMICAL INDUSTRIES LTD.), and EREPON E-20 
(manufactured by NIKKA CHEMICAL LTD.) . 

According to the present invention, when the aqueous 

15 resin coating as described above is coated on the surface 

of the steel plate and heated and dried, it is heated and 
dried at a lower plate temperature than the softening point 
of the spherical polyethylene wax particles. Then, a resin 
film is formed while maintaining the spherical polyethylene 

20 wax particles spherical shape in the resin film, and the 

lubrication properties of the resin film obtained is * 
further enhanced to further enhance the press 
processability and punching processability of the rein 
coated steel plate obtained. Further, by maintaining the 

25 spherical polyethylene wax particles spherical shape in the 

resin film, it is possible to more uniformly disperse the 
wax particles in the resin film. Furthermore, in the 
surface of the resin film, a proportion occupied by a 
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surface area of the wax particle exposed from the resin 
film can be reduced, and it can be easily completely- 
covered with the resin film to obtain excellent corrosion 
resistance and paintabilities . 
5 It is necessary for forming a conventional 

thermosetting resin film on the surface of a steel plate to 
perform baking and drying for a long period of time at high 
temperature. However, the resin coating used in the 
present invention is coated on the surface of the metal 

10 plate and heated and dried for a short period of time at 

relatively low temperature to thereby crosslink and form a 
film, thus forming a resin film having a three-dimensional 
net-like construction. The baking and drying for a long 
period of time at high temperature as in prior art are not 

15 necessary. Accordingly, according to the present 

invention, it is possible to prepare a crosslinked resin 
coated steel plate by a simple drying equipment and has the 
merit in that the steel plate can be prepared in the 
production line thereof. 

20 For example, in the electrogalvanizing production 

line, a resin coating is coated by a roll coater and dried 
for a short period of time by a simple drying equipment to 
prepare a resin coated steel plate. As described above, 
since the production by way of the in-line and inexpensive 

25 investment of equipment is made possible, a considerable 

cost down can be expected. 

In the present invention, coating weight of the resin 
film to the steel plate is preferably in the range of 0.2 
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to 2.5 g/m 2 as a dried film. When coating weight of the 
resin film is less than 0.2 g/m 2 , the resin coating cannot 
be uniformed coated on the steel plate, and in addition, 
well balanced film performance as intended such as 
5 processability, blackening resistance, corrosion 

resistance, paintabilities , etc. as well as abrasion 
resistance cannot be sufficiently displayed. On the other 
hand, when coating weight of the resin film is more than 
2.5 g/m 2 , the earth properties which is one of 

10 characteristics demanded by a computer case or the like, 
for example, that is, the conductivity is deteriorated. 
Further, in the press process, the amount of peeling-off of 
the resin films increases so that the peeled-off films are 
adhered to and accumulated on the mold, resulting in an 

15 inconvenience the press molding to increase the production 
cost. From a practical viewpoint, particularly, coating 
weight of the resin film is preferably in the range of 0.3 
to 1.0 g/m 2 . 

Stocks of metal plates used in the resin coated metal 
20 plate according to the present invention are not 

particularly limited but for example, zinc or zinc plated 
steel plates, aluminum plates, aluminum alloy plates, 
titanium plates and the like can be mentioned. The zinc or 
zinc plated steel plates, aluminum plates, aluminum alloy 
25 plates and the like are preferably subjected to formation 
treatments such as chromate treatment or phosphate 
treatment. Particularly, one subjected to chromate 
treatment is preferable. As the chromate treatment, use is 
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made of any of washing type (reaction type) chromate 
treatment, coating type chromate treatment, and 
electrolytic type chromate treatment. 

As described above, according to the present 
5 invention, a water coating is coated on a steel plate and 

then heated and dried for a short period of time at 
relatively low temperature whereby a resin coated steel 
plate having a crosslinked resin film can be obtained. 

The thus obtained resin coated steel plate is not only 

10 particularly excellent in abrasion resistance but also 

excellent in lubrication properties, scratch resistance, 
punchability, press processability and punching 
processability such as blackening resistance during 
process, and in addition, corrosion resistance, 

15 paintabilities , earth properties and the like. In 

addition, these properties are well balanced. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

The present invention will be described hereinafter by 
way of Examples but is not at all limited by these 

20 Examples. In the following, as a stock of a metal plate, 

an electrogalvanized steel plate subjected to chromate 
treatment (coating weight of zinc is 20 g/m 2 and coating 
weight of chrome is 20 mg/m 2 ) was used to enable the 
relative evaluation between Examples. 

25 In Examples, evaluation items and test methods are as 

follows. Among five evaluations, evaluation 5 is best, and 
evaluation 1 is worst. 
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(1) Corrosion Resistance 

With respect to the obtained resin coated steel plate, 
a salt water spray test was conducted on an edge sealed 
flat plate and an Ericksen processed material in accordance 
with JIS Z2371, and an evaluation was made for a time till 
1% of white rust occurs. The height of the Ericksen push- 
out was 6 mm. 

(2) Paintabilities 

A melamine paint in thickness of 20 [lm was coated by- 
spray on the obtained resin coated steel plate. After 
this, the steel plate was baked for 3 0 minutes at 150°C and 
immersed into boiling water for one hour. One hour after 
removal of the steel plate, 100 checkers of 1 mm of measure 
were marked thereon by a cutter knife. A tape peel-off 
test was conducted, and the film adhesion was evaluated 
with the remaining number of measures of the paint. 

(3) Coefficient of Dynamic Friction 

In order to evaluate the lubrication properties of the 
obtained resin coated steel plate, a load caused by the 
sliding at 150 kg of applied pressure was measured using a 
sliding test device to calculate the coefficient of dynamic 
friction. 

(4) Punchability 

In order to evaluate the punchability of the obtained 
resin coated steel plate, a punching test was conducted 
under the conditions of mold material SKD-11, mold shape 10 
mm square, clearance 25%, punching speed 80 sheets /min, and 
non-use of punching oil using a continuous punching test 



device to evaluate it till a return height reaches 50 |im. 
The situation of abrasion of the mold after 1500000 punches 
was observed by a videoscope to evaluate the mold abrasion 
resistance in five stages. 

( 5 ) Processability 

In order to evaluate the press processability of deep 
drawing and the like of the obtained resin coated steel 
plate, a single press test was conducted by a 80- ton crank 
press device to visually evaluate the scratches of the 
sliding surface of the product after molded, mold dragging 
and blackening resistance in five stages. 

(6) Hardness of Film 

A pencil clawing test was conducted on the surface of 
the obtained resin coated steel plate in accordance with 
JIS K5400 to evaluate the hardness of the resin film on the 
surface of the resin coated steel plate in pencil hardness. 

(7) Grounding 

The terminal leads ( + ,-) of the tester were placed in 
light contact with the surface of the resin coated steel 
plate thus obtained in order to measure the resistance of 
the sliding surface. * 

(8) Abrasion resistance 

Abrasion was caused by utilizing the PWO type flat 
bending fatigue test device to visually evaluate abrasion 
resistance in five stages. 

(9) Resin film strength 

Resin film in a thickness of 40 |im was prepared in 
order to measure the tensile strength of the film (film 
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width 15 mm, distance between cracks 15 mm, temperature 
during measurement 20°C) by utilizing the tensile test 
device . 

Example 1 

A polyorefin copolymer having a carboxyl group 
containing 0.5 to 50 weight % of ethylene unsaturated 
carboxylic acid constituent was ionomerized by sodium 
hydroxide and further formed into high polymer molecule by 
a crosslinking agent to prepare a polyolefin copolymer 
resin emulsion banded between molecules by an ion cluster. 

To the resultant emulsion were added 10 weight % of 
silica particles having a particles diameter of 10 to 20 nm 
in solid solution, 5 weight % of spherical polyethylene wax 
particles having 100°C of a softening point and particle 
diameter of 0.6 ^m, and 10 weight % of trimethyrol 
propanetris ((3-aziridinylpropionate) to prepare an aqueous 
resin coating. 

The resin coating was coated on the surface of the 
electrogalvanized steel plate subjected to chrome treatment 
and heated and dried at a temperature of 9 0°C to obtain a 
resin coated steel plate having 1 g/m 2 of coating weight of 
resin film. 

The corrosion resistance and paintabili ties of the 
thus obtained resin coated steel plate are given in Table 
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Table 1 



Content of Ethylene 
Unsaturated carboxylic 
acid (wt.%) 


Corrosion 
Resistance (hr) 


Pain tabili ties 
(No . of remaining 
checkers) 


Flat plate 


Ericksen 


Present Invention 


1 


892 


744 


99 


5 


960 


744 


100 


10 


984 


792 


100 


20 


984 


792 


100 


40 


888 


792 


100 


Comparative Example 


0.5 


bad water dispersion 


45 


420 


360 


82 



Example 2 

A polyolefin copolymer resin having a carboxyl group 
containing 20 weight % of an ethylene unsaturated 
carboxylic acid constituent was ionomerized by sodium 
hydroxide and further formed into high polymer molecule by 
a crosslinking agent to prepare a polyolefin copolymer 
resin emulsion associated between molecules by an ion 
cluster. 

To the resultant emulsion were added 10 weight % *of 
silica particles having a particle diameter of 10 to 2 0 run 
in solid portions, 5 weight % of spherical polyethylene wax 
particles having 100°C of a softening point and 0.6 |im of a 
particle diameter, and trimethylol propanetris (p- 

aziridinylpropionate) (TAZM) in the range of 0.5 to 25 
weight % to prepare an aqueous resin coating. 
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The resin coating was coated on the surface of the 
electrogalvanized steel plate subjected to the chrome 
treatment and heated and dried at a temperature of 90°C to 
obtain a resin coated steel plate having 1 g/m 2 of coating 
weight of a resin film. 

The corrosion resistance and paintabilities of the 
thus obtained resin coated steel plate are given in Table 
2. 



Table 2 



TAZM Amount 
(wt.%) 


Tensile 
Strength 

(kg/m 2 ) 


Corrosion Resistance 
(hr) 


Paint- 
abilities 


Film 
Hardness 


Process- 
ability 


Flat plate 


Ericksen 


Present 
Invention 


0.5 


722 


888 


768 


100 


H 


4 


1 


766 


888 


768 


100 


2H 


5 


5 


786 


912 


792 


100 


3H 


5 


10 


780 


960 


816 


100 


3H 


5 


15 


790 


912 


768 


100 


3H 


5 


20 


812 


912 


744 


100 


4H 


5 


Comp . 
Example 


0.3 


132 


720 


480 


85 


HB 


2 


25 


890 


624 


96 


36 


5H 


« 1 



Example 3 

A polyolef in copolymer resin having a carboxyl group 
containing 2 0 weight % of an ethylene unsaturated 
carboxylic acid constituent was ionomerized by sodium 
hydroxide and further formed into high polymer molecule by 
a crosslinking agent to prepare a polyolefin copolymer 
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resin emulsion associated between molecules by an ion 
cluster. 

To the resultant emulsion were added 3 to 3 5 weight % 
of silica particles having a particle diameter of 10 to 20 
nm in solid portions, 5 weight % of spherical polyethylene 
wax particles having 100°C of a softening point and 0 . 6 (im 
of a particle diameter, and 10 weight % of trimethylol 
propane tr is (p-aziridinylpropionate) to prepare an aqueous 
resin coating. 

The resin coating was coated on the surface of the 
electrogalvanized steel plate subjected to the chrome 
treatment and heated and dried at a temperature of 90°C to 
obtain a resin coated steel plate having 1 g/m 2 of coating 
weight of a resin film. 

The corrosion resistance and paintabilities of the 
thus obtained resin coated steel plate are given in Table 
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Table 3 



Add. Amount: 
of Silica 


Corrosion 
Resistance (hr) 


Paint- 
abilities 


Film 
Hardness 


Process- 
ability 


Abrasion 
Resistance 


Coe f f icient 
of 

Dvnami r* 

Friction 


Particle 
(wt.%) 




Flat 
plate 


Er icksen 


Present 
Invention 


5 


912 


792 


100 


2H 


5 


4 


0.080 


10 


960 


816 


100 


3H 


5 


5 


0.070 


15 


960 


840 


100 


3H 


5 


5 


0.065 


20 


960 


816 


100 


3H 


5 


5 


0.072 


25 


936 


792 


100 


3H 


5 


5 


0.100 


30 


888 


744 


100 


3H 


5 


5 


0.120 


Comp . 
Example 


3 


520 


240 


66 


HB 


3 


3 


0, 100 


35 


240 


72 


27 


4H 


4 


1 


0 .386 



Example 4 

A polyolefin copolymer resin having a carboxyl group 
containing 2 0 weight % of an ethylene unsaturated 
carboxylic acid constituent was ionomerized by sodium 
hydroxide and further formed into high polymer molecule by 
a crosslinking agent to prepare a polyolefin copolymer 
resin emulsion associated between molecules by an ion 
cluster . 

To the resultant emulsion were added 10 weight % of 
silica particles having a particle diameter of 4 to '400 nm 
in solid portions, 5 weight % of spherical polyethylene wax 
particles having 100°C of a softening point and 0.6 \im of a 
particle diameter, and 10 weight % of trimethylol 
propanetris (P~aziridinylpropionate). to prepare an aqueous 
resin coating. 



-31- 



The resin coating was coated on the surface of the 
electrogalvanized steel plate subjected to the chrome 
treatment and heated and dried at a temperature of 9 0°C to 
obtain a resin coated steel plate having 1 g/m^ of coating 
5 weight of a resin film. 

The corrosion resistance and paintabilities of the 
thus obtained resin coated steel plate are given in Table 
4. 

) 

Table 4 



J 



Particle Dia. of 
Silica 
Particle (Urn) 


Corrosion 
Resistance (hr) 


Paint- 
abilities 


Film 
Hardness 


Process- 
ability 


Abrasion 
Resistance 


Coef- 
ficient of 
Dynamic 
Friction 


Flat 
plate 


Ericksen 


Present 
Invention 


4-6 


960 


816 


100 


3H 


5 


5 


0.070 


10-20 


960 


816 


100 


3H 


5 


5 


0.065 


30-50 


936 


792 


100 


3H 


5 


5 


0.080 ! 


40-200 


912 


792 


100 


3H 


5 


5 


0.098 


Comp . 
Example 


1 or 
less 


936 


792 


95 


2H 


4 


4 


0 . 080 


200 or 
more 


240 


72 


27 


4H 


2 


2 


0.146 



Example 5 

A polyolefin copolymer resin having a carboxyl group 
10 containing 2 0 weight % of an ethylene unsaturated 

carboxylic acid constituent was ionomerized by sodium 
hydroxide and further formed into high polymer molecule by 
a crosslinking agent to prepare a polyolefin copolymer 



resin emulsion associated between molecules by an ion 
cluster . 

To the resultant emulsion were added 10 weight % of 
silica particles having a particle diameter of 10 to 20 nm 
in solid portions, 0.3 to 25 weight % of spherical 
polyethylene wax particles having 100°C of a softening 
point and 0.6 [im of a particle diameter, and 10 weight % of 
trimethylol propanetris (p-aziridinylpropionate) to prepare 

an aqueous resin coating. 

The resin coating was coated on the surface of the 
electrogalvanized steel plate subjected to the chrome 
treatment and heated and dried at a temperature of 90°C to 
obtain a resin coated steel plate having 1 g/m 2 of coating 
weight of a resin film. 

The corrosion resistance and paintabilities of the 
thus obtained resin coated steel plate are given in Table 



-33- 



Table 5 



Add. Amount of 
Wax Particle 
(wt.%) 


Coefficient 
of Dynamic 
Friction 


Film 
Hard- 
ness 


Process- 
ability 


Abrasion 
Resist- 
ance 


Punchabi 1 i ty * 


Paint- 


No. of 
Punches 


Mold 
W ear 


Present 
Invention 


0.5 


0.085 


2H 


5 


5 


150 


5 


5 


1 


0.070 


3H 


5 


5 


>150 


5 


5 


5 


0.065 


3H 


5 


5 


>150 


5 


5 


10 


0.065 


3H 


5 


5 


>150 


5 


5 


15 


0.065 


3H 


5 


5 


>150 


5 


5 


20 


0.065 


4H 


5 


5 


>150 


5 


4 


Comp . 
Example 


0.3 


0.125 


H 


2 


2 


80 


2 


4 


25 


0.065 


4H 


5 


5 


>150 


5 


1 



(Note) * The number of punches is the number of punches 

(ten thousand unit) till return height reaches 50 
|im. 

With respect to the mold wear, the mold abrasion 
resistance of the mold after punching 1500000 was 
evaluated. 

Example 6 

A polyolefin copolymer resin having a carboxyl group 
containing 20 weight % of an ethylene unsaturated * 
carboxylic acid constituent was ionomerized by sodium 
hydroxide and further formed into high polymer molecule by 
a crosslinking agent to prepare a polyolefin copolymer 
resin emulsion associated between molecules by an ion 
cluster . 

To the resultant emulsion were added 10 weight % of 
silica particles having a particle diameter of 10 to 20 nm 
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in solid portions, 10 weight % of spherical polyethylene 
wax particles having 100°C of a softening point and 0.1 to 
3 jam of a particle diameter, and 10 weight % of trimethylol 
propanetris ((3-aziridinylpropionate) to prepare an aqueous 
resin coating. 

The resin coating was coated on the surface of the 
electrogalvanized steel plate subjected to the chrome 
treatment and heated and dried at a temperature of 90°C to 
obtain a resin coated steel plate having 1 g/m 2 of coating 
weight of a resin film. 

The corrosion resistance and paintabilities of the 
thus obtained resin coated steel plate are given in Table 
6. 



Table 6 



Particle Dia. 
of Wax Particle 
(Hm) 


Coefficient 
of Dynamic 
Friction 


Film 
Hard- 
ness 


Process- 
ability 


Abrasion 
Resist- 
ance 


Punchabi 1 i ty * 


Paint- 
abilities 


No. of 
Punches 


Mold 
W ear 


Present 
Invention 


0.1 


0.085 


3H 


5 


5 


>150 


5 


5 


0.3 


0.065 


3H 


5 


5 


>150 


5 


5 


0.5 


0.065 


3H 


5 


5 


>150 


5 


5 


1.0 


0.065 


3H 


5 


5 


>150 


5 


5 | 


1.5 


0.077 


3H 


5 


5 


>150 


5 


5 


3.0 


0.085 


3H 


5 


5 


>150 


5 


4 


Corap. 
Example 


<0.1 


0.248 


H 


1 


2 


65 


2 


4 


3.5 


0.125 


2H 


2 


3 


120 


3 


1 



(Note) * The number of punches is the number of punches 

(ten thousand unit) till return height reaches 50 
|im. 

With respect to the mold wear, the mold abrasion 
resistance of the mold after punching 1500000 was 
evaluated. 

Example 7 

A polyolefin copolymer resin having a carboxyl group 
containing 20 weight % of an ethylene unsaturated 
carboxylic acid constituent was ionomerized by sodium 
hydroxide and further formed into high polymer molecule by 
a crosslinking agent to prepare a polyolefin copolymer 
resin emulsion associated between molecules by an ion 
cluster. 

To the resultant emulsion were added 10 weight % of 
silica particles having a particle diameter of 10 to 20 nm 
in solid portions, 10 weight % of spherical polyethylene 
wax particles having 70 to 150°C of a softening point and 
0.6 pm of a particle diameter, and 10 weight % of 
trimethylol propanetris ( (3-aziridinylpropionate) to prepare 
an aqueous resin coating. 

The resin coating was coated on the surface of the 
electrogalvanized steel plate subjected to the chrome 
treatment and heated and dried at a temperature of 9 0°C to 
obtain a resin coated steel plate having 1 g/m 2 of coating 
weight of a resin film. 
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The corrosion resistance and paintabilities of the 
thus obtained resin coated steel plate are given in Table 
7. 



Table 7 



Softening Temp, 
of Wax Particle 
<°C) 


Coefficient 
of Dynamic 
Friction 


Film 
Hard- 
ness 


Process- 
ability 


Abrasion 
Resist- 
ance 


Punchabi 1 i ty * 


Paint- 
abilities 


No. of 
Punches 


Mold 
Wear 


Present 
Invention 


80 


0.068 


3H 


5 


5 


>150 


5 


5 


100 


0.064 


3H 


5 


5 


>150 


5 


5 


120 


0.067 


3H 


5 


5 


>150 


5 


5 


140 


0.072 


3H 


5 


5 


>150 


5 


5 


Comp . 
Example 


70 


0.070 


2H 


2 


3 


32 


1 


4 


150 


0.262 


2H 


1 


1 


43 


2 


3 



(Note) * The number of punches is the number of punches 

(ten thousand unit) till return height reaches 50 
Urn. 

With respect to the mold wear, the mold abrasion 
resistance of the mold after punching 1500000 was 
evaluated. 
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Table 8 



Coating weight 
of Resin Film 
(g/m 2 ) 


Coef- 

f i r i on t~ 

of 

uy llcllua. v— 

Friction 


Film 

no J. Uilca o 


Process- 
8l)d i 1 i ty 


Abrasion 

I\colo LC111L.C 


Corrosion 
Resistance 
(hr) 


Paint- 

aJJJLll t IcS 


Earthing 
rropcruy 


Flat 
plate 


Ericksen 


Present 
Invention 


0.2 


0.074 


2H 


4 


4 


888 


744 


5 


5 


0.5 


0.067 


3H 


5 


5 


936 


792 


5 


5 


1.0 


0.064 


3H 


5 


5 


960 


816 


5 


5 


1.5 


0.065 


3H 


5 


5 


1032 


912 


5 


5 


2.0 


0.068 


3H 


5 


5 


1260 


936 


5 


4 • 


2.5 


0.072 


3H 


4 


5 


1380 


936 


5 


3 


Comp . 
Example 


<0.2 


0.364 


B 


1 


1 


480 


360 


4 


5 


3.0 


0.092 


2H 


1 


3 


780 


480 


1 


1 



Example 8 

A polyolef in copolymer resin having a carboxyl group 
containing 2 0 weight % of an ethylene unsaturated 
carboxylic acid constituent was ionomerized by sodium 
hydroxide and further formed into high polymer molecule by 
5 a crosslinking agent to prepare a polyolefin copolymer* 

resin emulsion associated between molecules by an ion 
cluster . 

To the resultant emulsion were added 10 weight % of 
silica particles having a particle diameter of 10 to 20 nm 
.0 in solid portions, 10 weight % of spherical polyethylene 

wax particles having 100°C of a softening point and 0.6 Jim 
of a particle diameter, and 10 weight % of trimethylol 
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propanetris (P-aziridinylpropionate) to prepare an aqueous 
resin coating. 

The resin coating was coated on the surface of the 
electrogalvanized steel plate subjected to the chrome 
treatment and heated and dried at a temperature of 90°C to 
obtain a resin coated steel plate having 0.2 to 2.5 g/m 2 of 
coating weight of a resin film. 

The corrosion resistance and paintabilities of the 
thus obtained resin coated steel plate are given in Table 
8. 
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WHAT IS CLAIMED IS : 

1. A resin coated metal plate characterized in that a 
resin film in coating weight in the range of 0.2 to 2.5 
g/m 2 on the basis of dry weight is formed on a surface of a 
metal plate, said resin film containing 5 to 3 0 weight % of 
silica particles, 0.5 to 20 weight % of spherical 
polyethylene wax particles and 1 to 20 weight % of an 
organic compound having an aziridinyl group in solid 
portions, mainly comprising a polyolefin copolymer resin 
emulsion associated between molecules by an ion cluster. 

2. The resin coated metal plate according to claim 1, 
wherein the polyolefin copolymer resin emulsion associated 
between molecules by an ion cluster is a polyolefin 
copolymer resin emulsion which contains 1 to 40 weight % of 
an ethylene unsaturated carboxylic constituent in which an 
olefin-ethylene unsaturated carboxylic copolymer resin that 
may contain a (meth) acrylic ester constituent is 
ionomerized and further crosslinked by a crosslinking *agent 
into high polymer molecule. 

3. The resin coated metal plate according to claim 2, 
wherein the olefin is at least one of ethylene and styrene. 



4. The resin coated metal plate according to claim 1, 
wherein the silica particles have a particle diameter in 
the range of 1 to 200 nm. 

5. The resin coated metal plate according to claim 1, 
wherein the spherical polyethylene wax particles have a 
particle diameter in the range of 0.1 to 3 flm. 

6. The resin coated metal plate according to claim 1, 
wherein the spherical polyethylene wax particles have a 
softening point in the range of 80 to 140°C. 

7. A method for manufacturing a resin coated metal plate 
comprising: coating on a surface of a metal plate an 
aqueous resin coating containing 5 to 3 0 weight % of silica 
particles, 0.5 to 20 weight % of spherical polyethylene wax 
particles and 1 to 20 weight % of an organic compound 
having an aziridinyle group in solid portions, mainly 
comprising a polyolefin copolymer resin emulsion associated 
between molecules by an ion cluster, heating the metal 
plate, drying the coating, and forming a resin film ia . 
coating weight of 0.2 to 2.5 g/m 2 on the surface of the 
metal plate. 

8. The method according to claim 7, wherein the 
polyolefin copolymer resin emulsion associated between 
molecules by an ion cluster is a polyolefin copolymer resin 
emulsion which contains 1 to 40 weight % of an ethylene 



unsaturated carboxylic constituent in which an olefin- 
ethylene unsaturated carboxylic copolymer resin that may 
contain a (meth) acrylic ester constituent is ionomerized 
and further crosslinked by a crosslinking agent into high 
polymer molecule. 

9. The method according to claim 8, wherein the olefin is 
at least one of ethylene and styrene. 

10. The method according to claim 7, wherein the silica 
particles have a particle diameter in the range of 1 to 200 
nm. 

11. The method according to claim 7, wherein the spherical 
polyethylene wax particles have a particle diameter in the 
range of 0.1 to 3 |lm. 

12. The method according to claim 7, wherein the metal 
plate is heated at a lower temperature than a softening 
point of the spherical polyethylene wax particles, and the 
spherical polyethylene wax particles are retained in the 
form of spherical shape within the resin film. 
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RESIN COATING METAL PLATES AND METHOD FOR MANUFACTURING 
THE SAME 

ABSTRACT 

The present invention to provide a resin coated metal 
plate, particularly, a resin coated steel plate, which not 
only has an abrasion resistance but also has an excellent 
lubrication properties, scratch resistance, punchability , 
5 press processability and punchability such as a blackening 

resistance during process, corrosion resistance, 
paintabilities, earth properties, etc. and in addition, 
well balanced properties as noted above, and a method for 
manufacturing such a resin coated metal plate, 
10 particularly, a resin coated steel plate. The resin coated 

metal plate characterized in that a resin film in coating 
weight in the range of 0.2 to 2.5 g/m 2 on the basis of dry 
weight is formed on a surface of a metal plate, said resin 
film containing 5 to 30 weight % of silica particles, 0.5 
15 to 20 weight % of spherical polyethylene wax particles and 

/ 1 to 20 weight % of an organic compound having an 

aziridinyl group in solid portions, mainly comprising a 
polyolefin copolymer resin emulsion associated between 
molecules by an ion cluster. 
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c*v&©*B»3WWR«=»"*'* a -— - _;:C 
li. a**BfcL. ■*W»ttWHtt** t »***i*l= 

[0OO3] Wittf. S®«JSffl«*<««tt2*»-*a^ 
M*B. 7-X14. }HtoWt»LT*,. §1L*.I- 
<l^BffiB14. 7/u*»J*»*«fc»*'«»SH&tt« it 

»*ttw»**#t*. ^u**ax*>?T?ba#«i 

14. BH£i!Bli14. flP&B*tt. »IXjg»iffi(DK*-(b 
[0OO4] *fc. as*is»«<*- «a>— 

a. a*. h7 9*trci««tu 

y, ffl««sicj3syjt*^*- , rsz2:/i<fc'&. c©»y 

aa«R«Daa««**L x— 

[00 0 5] ^©*7«:«^©x— Xl=»Lr. «£*© 

-7P>— hjcsAfj >ffi«5aa^©«t«sw*®*aaia 

T^S. S1IC. ^BE6Z-50480f^ 



(3) 



^§B¥ 8-207 1 99 



* y tt& I* *i&t£tf>&# fcBB *> o * ««#S2 

BSttTLx*. mm*. mz\z. w«64-7308 
tb«* jutf^B*****^^* 1 - 11 ** 1 * \s 

tt. »iB***S«*i*fcBB*t«Ml~ 

M^ttSJIt <t 7 'J $ ** * N * # £8! 

B**B*L- 9£«$1±r. BBttBtBlWiCfcl:: 

j: ot , ants* K&ft* wasstt&tf 

» L fc*K£MB« «■ ** - ^ * * c fc * * 
[0007] *tz* S&4C:. ^¥6-246 2 29^ 

^aicl*. B»Ao#B«U:*n*--»**S*BU * 
irJi^tU ^;^4r->S(D60-80%$-j-h , J 

ft4«B*B*»«r&-fci=*-3 r * A»«rtt*it* 

[OOOSl »=. mSlC. 3 8 29^ 

[0009] -tlB^i fr£m3<D5fcfTiiSrl£. K&14> 
-C, :7u*»qx. jm»if*DXi:awy»xizK 

[ooio] «4<Dftfiftfl5i=te^Ttt, *;u#**>ju 

U r^^/^—fb-r^-irl-^^T, ffiB»BI^£4 



lf*«BB#07-f*-/"*-fcl-*-a"C. &Bfi®<Bfi 
[00 1 1] *5«)*ffa«!t ^U7,ftlXli01fil±^ 

BttfcLfcaHmsccB-rsaifcfcy* ^uxtoxus 

MW-C**. L*U B«H*fcLT«l*Tl*4:7*** 
B«?-0!>aBA^5SiS"C&oT. »B*tta>i*B-*»*B 
|::fc*Ml::#**tf*£fc**BB"C*a«ny* 

bbbbbl cbbid i-£raa#fc&«> *fc, b?»#£ 
4. 

[0 0 12] 

[BWtf«*LJi5t*-«BB] MWt tfcfcOBB 
B£*fl*u «BBBBW=fcl+a±iiL*:*"'5 
WM«»at4fcAi:44*ifcttot»oT, »7^ 

tt % fT*,S[#tt, jnx»o)WBfctt*©^uxlBXitfc 
tT*>^^»DXtt, Ml-li. BBtt. T-^tt^ 

iz-TCti. to, c*L&©M©/«>*4<fc*tfc»B 

3£^K*. »BBBB*<D»B*a*««r6Ci 

[0013] 

^7^x^— r=i:ft»^lilMk*i-fc>Ky*u^-r 

->y*B^S-3 0ll%t!|»# l JXfl/>9'y>^ 
&^0. 5-2 0ll%t 7S?'J 5-JH« ttiWfc 
^1^20 mS% t * *fcttB1U>*<RMXS(=:T0. 
2-2. 5g/m2 a)ttB0)«BBI=-C*B*R(DB1BI-» 
rt«4iTt^6C4:«*«fc-r««BBB*B«4<a«* 

loo 143 *B«t*i|itf, <^>^ : 7 7,^- 
rcjEt^TOMLfciK'J^U^-rvB^BftiWWix 

5-3 OllHk»»* ,| JXfl/>'7t/^XllM 5- 

2 o ma% t7v'J^-^i$^t* *«<b*«r i - 2 
0BB%fc**t?*tt«BB»**B«cDaBlcBW 



(4) 



ftMI¥ 8-2 0 7 1 9 9 



2-2. 5 g/m2 |=-C«K«M&4K«ff>*B^*"*" 
[0 0 151 £TF, «»CfcoT. 

70 'J jHfcx^-xJH8c$fr£ s£Ar"0l*"C 
[0 0 16] iSE-f^^^^^^-l-^^^^U 

b *< *- -«* *«^ft<fc-r -£> m 3 ©is £ 

^tK'J x^ u>9 vVTM+t TV x ) S?x;u»**-r * 

[O0 1 8] »1\ **>*9X*-K**#*m** 

izfeivc* 1 1 1K M*M*»«lX»:oi^t 

©mattt Ltoxf 1-40 

BE^I 0OO-2000IE 

[ooi 9] czlx. JifBx^u>^feW*^>K 

iz, 70 'J jui*A<#SL<Ji!^&*i*. ttaM? 

4, % 70 yjHM<W*L.<fflL*€>*i5 a 

#0>illKflg a L/ ? < u >^a>7?§ 8s tfx;u 

ibft«B*«»*U<fflt^#tft. ^T, *JMBt*^ 



r, x^u>- oo) Tsui!******! 

(>*) 70 'J^»««6(*«K, x^ 

[0020] ^ftni.ei^Ttt. ±.iaKi &if»2<o* 
tLi*. (>o> 70 y^B^*-^ (>o> 7oy;uE 

'J ^Si^fJk e-;uh^x>. ^no^ 

P— ;b (>0> 7^'J^7SK*3!)N-UI 7 
£'jn*7Sh\ (> 0) 7^'J/Ht?Uv^U?^x# 
^vStl (>0> 7^'J^8xXfik (;*0) 70 

[0021] co^^ftTKy^u^-f 

»}«fcX««T»Sft*W:*>*9**— 1=** 

[0 0 2 2] ifB*tt»*«t Lttt, *Xfi*tm7K 
lti*. ^^-tfv >*^— x^y— n-^n/'? 
;u>t^;ux-^;u*co^y a— ;ux— t-;u. x^u>^ 

[00 23] 851 ©xaT?»&*tfc*y*u^rf 

©IHbT-f^-ZV-ftttl, S*. ^8 0-3 0 0°C s 
E^1~20 »E0>ft*TI-5iKfl>HI-f #>h* 

[0 0 2 4] iLlSS-r^>i: Ltfi, ^H-f 

fe\ -fhyOA, *;uv^a. tt, 7;usx^a^co-< 



(5) 



^§8^ 8 - 2 O 7 1 9 9 



[0 0 2 5] *«W=*^"C. M©»Bi:i7?l/- 

««t»l^*Ci:3a<-e*4. ftot, §g*S*l<t LTI*. 

0K1IKI&I*. M30-200t, E*tt«EE 

[00 27] **Wlc*6«MWB«l±» -0<fc^f= 

IB»»»»=-C. y l J*6 ; F5-3 0if%W 

[0 0 2 81 *«ffillwfet^TffiL^*tt«M*»l** «- 
Hf-C 1 - 2 OliWffll-CM LT6 « , -^7v 

[0 0 2 9] **MI-i3^T»t^6TS? , Ji?—JHMf» 



[0 0 3 0] 

[fcil 



vi "t" J ,„ * 



N 



COOH 



[0037] i^-T*5i=. fcjujfMf-S'Ji'****'** 

•Ct. [6]±.J8)*>!>H*&tL*. 
[0 0 3 8] *j8WI=fflt^4»B«*H=e^'C» 7-v'J 



CHr-OCOCHyCHz-N^j 



CHjCHr-C-CHr-OCOCHjCHr-N^j 
CHi-OCOCHiCHj-r/j 

[0031] -esfesti* H'J **o— ;p^d/<> h'j 

[O O 3 2] 
Hb2] 

V 

[0 0 3 3] -C*Jb*sh.SHJ*-2.4. 6- (1-Tv 

-1.3,S-h'J75/>. *3E 
[O O 3 4] 
[*3l 

CH, 

V/ 
N 

CH;£N-f<]cHz 
O 

[0035] -e* h 'J * CI- (2->*JM 

I*. 
[0036] 

[fl:4l 

C0O-CH,CH 2 -NH-R-N~ 

fc*©^fe&f. *(Drt;u^->Ji'£a < '7i-'*inx-v>fT 
? UXJiOXSf© J: IIBISBI: «fc < fflffif S - 1 6<T? 5 



(6) 



^mW~S - 2 O 7 1 9 9 



5-1 oii%fl)>itfB*u^ 

[0 0 3 9] *»W|-fcl*T«l*4*B»W** ■»# 
^JflZT. */iJ*IW*5~3 0M:96a>BB - e*t?o 

gs*^** Hrzi*. yfi-t** 
y < * ot - 

-C, W*1**<3&*bf£o 

loo 4 ol ^'^WaWMMtLtftflt 
&*d^fty. *Ba>»»«B*»«>* B»te**T* 

*JWH=Stvcttu «»B» 

{r»lt*5/U*«^eD*l*. B»#»«I="C. 5-20 

m*%<D«SB*<»* 
[004 1] J:lB(D«fc?4->yrt»^»**** KI:: 

0SySttl*»L<l»l±-f U*U 2 00nmifii 
fc®t£®££<LX. B*ft*B«B*»* 

l=fiivci*. *«>»MtB1HW=*C'C* Hxtf* B* 
ittw-r "i * »*<0»*«l* 4 — 2 O n 

m (DBBi^fc4ct3&<»f*u<. B*it«»ar«** 

li, 4 0~ 2 0 0 nm<DK®l-fe&^<t*<£F£L'l x o 
[0042] ufl)*?^^^**^ 
;^U*fcLX»&*tT»y* *BB!=*5t^l*^ 01* 
|f % ^;-f'^XXS, SS. 40. N. UP (Bt 



[0 0 4 3] *agWfcS^X«LN*«BBB*t<** 
«^j|<gx^U>^v*Xtt**B»#»JHCT. 0. 5 

V?****^!** *€>n*«B«K©B?ttt*»-t* 
£ 0 ^l/X*X^lT**«lnx©BirMfta» 

yttxtflr***** M*aB«ftt. *x»i=»**b 
■hB<D»J!Mbtt*fa±*1*. rcttfcinxttt«4--r« 

[0 0 4 4] L*Ll «IIIftl:6l>t. •»# , Jlf 

uvr7^^xtt^-rol;^B»»»«l=X. 0. sttttcfe 

a-r^Jtoxtt^w*^ tj^-e*ttt\ 20m* 

»&*tt«B«Btt- B»1tI*+» 

B*l-**B»^*ftfcBW>«**«* t:: **- C(7> 
MO-otLt, ttBfttt*ft*L*« BfttK ItB-T 
7^xtfiMb, J»ftL. ^iia^t^ttO)^ 
Bl^Bibf *o-C. BB©«Btttfftfc-r«fcK>fcfr& 
tv^o wiz. *»urcfcivctt. «BB»rcteit«»B 

1 o«*%0)IBB3b<»*LL^ 

[00 4 51 ±.eo«i:3ftW'Ky x^uvo^f xB. 
it. H*H»*£ttattfB«yttfl>«-Utt»*»*^^* 

[0 0 4 6] te^s 7ry$:Uft^a>«T«*<3/im*IB 

*«ct««-e#r. aui<Dfflfi^ffi**iiA^fb-r 

^> e Hl=* «H*BB. ->JU*H1B*I=**B 

[OO 4 7] **WlZteL^-C. JM^TKyx^U^ 1 ?^-? 

xa*a>*ftjiai*. s o-i 4o o c©eiaizfc4ciA< 

X^JTt>ft#iflXO^lz:. ftBBK(OJb»ir^i^ % w 
9xaMWb. ^b-rsctlCcfc^T. WSiSSMS 

H^tL, jDIIttffiTLt, »y*^4Hfc<D* 
^fc, JB»«Ww*<b«lAM+*U-C. HAM- 
H^SL<^<b$#4„ ttflSilfl<1 4 0°cJIx. 



(7) 
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[0 0 4 8] **Ml3fct>X. W^W'JXfU> 
■7v*Xtt*fcLXtt* WS.lt ^vi'V hE-1 7 

(SCA:* (*) K) * KUE-1, KUE-5, KU 
E-8. <=»fcJ*X« (*) » * 
00, >r=/Hl^W-2 0 0, fr£/*-JWW-3 0 0, 

— ;UW— 640, ^ S/ 5 ?' — /UW- 7 0 0. (H#^3*fb 
*X*. (80 ») > XUtH>E-2 0 CB»** (*) 

[0 0 4 9] *»WIZ**t«, -tfcLfcJ:?***** 

x«tn*»tt#acxtt*Ki-*to€>-fc*^**- * 
attaa)«iEr::fci*xtt\ «aiajK*^sajrs9*y^ 

[o o 5 03 (t*©*Wfc«*B«I«*«S©««l=» 

nrr*fc«s>i=r*, iwmwiwifiai^wi^** 

[005 11 Willi «M»*o*B«9-f 
■■e«B»HIT?WlLT, •■«MPME*«ar'*wfc*« 
£*S£A^irc&£a>X% Wl^^h^X:^ 
[0 0 5 2] *ft«IC*5^Tl±. »BI«K<0«S^G)tt 

stmmtLx* o. 2-2. s mmmtf 

#*Ll*. WMftWDtfMlM). 2g/m2 *U4.*tt 

r\ *fc. ffitT3fu-i/3>i4t*^. *raxi4. mmit 

14. Bfttt. ^Stt^s l«tti/<5>X©t*ifc» 

«DttM**2. 5 g/m2 £kJt,*l^££l±. W*l*. 



T-^ft, »«tt*<*fl:r*. ^UXiBX 

KWMiu* ^u*A»i=:3EP*t±i:4fs** s& 

<D^m*li. 0. 3-1. o g/m2 ro«SH*<«f*L^- 

[oo5 3] **flaic*«>«Mi*at*B(*fcfeL^"c. a 

.6, *d>— hM^U>»*te3*tttoA*M**T<P 
[0 054] 

^±<Dctoiw V **wicck*i.tf. trac- 
r, ami. rT*>*s#i4. »x^w*<b 

tt^cD^ux*axi:fr*>ft#i)ax, xr=l*. W^te. ^ 

ttai-Z^V^fc+lXl**. 
[0 O 5 5] 

ISlTlcfc^X* ««*tttLttt, *Mfc«M0>«» 

t20mg/m2 ) ^ffiL>fco 
[0 0 5 6] S£Jfi{WI-fctt*Pa«B&tfW»* 

(1) Hfttt 

f»fe*Lfc«tt«»a«l=o^X. ir;v-;Ht¥S 
M&tfx 'J £ -b ^Jrax*ra>«*i»aKa* J i s z 2 

3 7 i Kttoxs«SLx. e«*<i %*±r^>*"ea>8» 

(2) mm& 

tt ^> tlfc^Si^SPSI- / 5 5 ^*«ttSlW 2 0 m 
IzTX^U—aflTLfcffc. 1 5 0 e CT?3 0»BB«M*l+. 

a>a*i-i»aaaufc»* ml. ntHSMM 

*|=T~^««KaS*KLX. *Kfl>«»»@*l-X 



(8) 



W8-20 7 1 9 9 



[0 0 5 7] (3) fUKftfttt 

■Mtfflt^T. *QE2M 5 o k el-fctt 
(4) tT*>*fe£14 

[0 0 5 8] (5) mxtt 

«y*. H*uy* BjHbtt*i«-c5s«»iufc. 

(6) 

[0 0 5 9] (7) r— xtt 



(9) 

5mm. ft7^50mm, 2 0t) JiSLfcc 
[0060] HJfefl! 1 
X^U>tt5Fttft*;HK>iME»*0. 5-5OS*%C0 

[006 1] Z tUZBJWMMIlCTtt^a 1 0-2 O n 
m^'Ji)W1 OM**>i:*«;jSl 0 0°C. tfc^mO. 
6 ji mCDSWtf'Jx^uv"? v£XB*5M%fc HP 
^fD-;^D/Oh'JX (^-7v'Jv-^Dft 

•p£B»BKBi::B*L* ffiS9 0°C-C3tlD8R*£*LT, 

mwi e /m2 ©ttMoitir-r^tNMmifHfftfi 

[O O 6 2] 
tail 



(8) 



x* U vtt^tMn* n/# yK 1 


( h r ) 




(MX) 






x v * * y 




* & f! 


1 


892 


744 


99 




5 


960 


744 


10D 




10 


984 


7S2 


100 




20 


984 


792 


100 




40 


888 


792 


100 


Ik K W 


0.5 






45 


420 


360 


82 



[0063] StS«2 

x^-i/>ls^»lo*ju*^ife«»2 o ;u 
[0064] c*ii:H»»ft»:taMS 1 O - 2 O n 



h ) (TAZM) mS%C0$5ffiTJj0^ 

[0 0 6 5] 
W2] 



(9) 



*fBfl¥8-2 O 7 19 9 



TAZMS 




(hr) 






1 




( k E /«*> 








0.5 


722 


m 


768 


100 


H 


4 




1 


766 


B88 


768 


100 


28 


5 




5 


7B6 


912 


792 


100 


3B 


5 




10 


| 7B0 


960 


816 


100 


38 


5 




15 


790 . 


912 


768 


iOO 


3H 


5 




20 


812 


912 


714 


100 


4H 


5 




0.3 


132 


720 


480 


85 


RB 


2 




25 


890 


624 


96 


36 


| 5K 


1 



[ O 0 6 6 ] ig&Gi 3 

[ O O 6 7 ] C*tl-H»#*J«--Clt«ft 1 O - 2 0 n 



**L. ^9 o°c-ejjo&*ftiLT\ ft**1 g/m2 
[OO 6 8] 





fiAft (hr) 












<ms%> 
















5 


912 


792 


100 


2fi 


5 


4 


0.080 


10 


960 


616 


100 


3H 


5 


5 


0.070 




15 


960 


840 


100 


38 


S 


5 


0.065 




20 


960 


818 


100 


31 


5 


5 


0.072 




25 


936 


792 


100 


3H 


5 


5 


0.100 




30 


888 


744 


100 


3H 


5 


5 


0.120 


JtttN 


3 


520 


240 


66 


HE 


3 


3 


0.100 


35 


240 


72 


27 


4H 


4 


1 


0.386 



[ O O 6 9 ] glj&fcfl! 4 

[0 0 7 0] Ztl\zn»#W*\~XttL*&tfi*~4 0 0 
nm^il^fc^v'^^l Oll%tftfcjSi1 O 
0°C. SIT-SO. 6 y m^ac^'JX^-UV^-V^Xtt?- 



an&&*£LT. g/m2 

[007 1] 
[«A] 



(10) 
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B*ft ( h r ) 












( u m ) 


V & 


x »j * -t v 








4 -6 


960 


B16 


100 


3B 


5 


5 


0,070 


10 -20 


960 


816 


100 


311 


5 


5 


o.oes 




30 -50 


936 


792 


100 


31 


5 


5 


0.OB0 




40—200 


912 


792 


100 


3B 


S 


5 


0.098 


Jfc«* 


lPiT 


936 


792 


95 


29 


4 


4 


0.080 


200 RJb 


1 240 


72 


■ 27 


4fi 


1 2 


2 


J 0.146 



[0072] gtifc^ 5 

10 O 7 31 u*li:W»W«««10-2 0n 



M hue* d^-kml *> o * *8*&<o£s 

■To 
[00 7 4] 
[*5] 



9 7^8^ I 








»7^U 


ITS*** 


1 


It36tt 




0.5 


0.0B5 


2fl 


5 


5 


150 


5 


5 




1 


0.070 


3H 


5 


5 


>150 


5 


5 


5 


0.065 


3H 


5 


5 


>150 


5 


5 


10 


0.065 


3H 


5 


5 


>150 


5 


5 


15 


0.065 


3R 


5 


5 


>150 


5 


5 


20 


0.065 


49 


5 


5 


>150 


5 


4 




0.3 


0.125 


H 


2 


2 


80 


2 


4 


25 


0.065 


4H 


5 


5 

■ - 


>150 


5 


1 



f J E>«t5 Wt'*^ " V « i- ~ ~ ~ 



10 0 7 5) 

MJ^-Mc-cT-fsjv*— -ill, E(-s s^iffli- 

fcjHijtl/7^ >S*S^*«Mxt;U v a > £HM L 
[0 0 7 6] =WrOHMMMH=-Cl»« 1 0~2 0n 



OttrttlSilUftU-C, «SI1g/m2 <7>ffiljg«&£=ff 

[0077] 
1*61 



(11) 



^^8-2 07 1 9 9 

























3 J ^ 1A w MA 






( v m) 




















0.085 


3B 


5 


5 


> Jul) 


c 


5 




0.3 


0.055 


31 


c 
D 


5 


>150 


5 


5 




0.5 


0.065 


311 


5 


5 


>15Q 


5 


5 




1.0 


0.065 


3H 


5 


5 


>150 


5 


5 




1.5 


0.OT7 


3B 


5 


5 


>150 


5 


5 




3.0 


0.085 


39 


5 


5 


>150 


5 


4 




<0.1 


0.248 


1 


1 


2 


65 


2 


4 


3.5 


0.125 


2fl 


2 


3 


120 


3 


1 



[O 0 7 8] 5lJfef|7 
Sib*- h'J^AI^T7-<^^^- , fbLs 

[0079] CtL!-©^^»»3T^S 1 0-2 O n 
m0v'J*^1 011%, lt^7 0-1 5 0°C(D 



^fi9 0°CTrft]^«:l*UT. ^ft1 g/m2 CD^B&tt 

[OO80] 
[&7] 



7 7^X^(2) 

(T) 



B0 



100 



120 



140 



70 



0.068 



0.064 



0.057 



0.072 



150 



0.070 



0.262 



3H 



3H 



3H 



3H 



2H 



28 



>150 



>150 



>150 



>150 



i 



32 



43 



2 



■j**n—;u Mix (0—7 v'J 5*=ju:7n e 

**-h) i osa%^^to^r. 

[008 3] 



[00 8 1] H&£#18 

Kfc*HJ^AizT7**^-fl;U Mic. KAMI:: 



fctf Utl/7-f >*#S^(*«M&X-*#U*; 3 

[0 0 8 2] :hi:i»»IMH:ta«io-2 0n 



(12) 



ttMW- 8-207199 



t*B] 



<*/■•> 


WVtr^* UR VI* 






yft 


(hr) 






¥ « 






0.2 


0.074 


2fl 


4 


4 


B88 


744 


5 


5 


0.5 


0.087 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 
FADED TEXT OR DRAWING 

^BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



